04/17/2007 15:13 7032070003 LEE & MORSE PC PAGE 03/15 

Serial No. 10/757,391 Attv D t M 

S upplcznentalA^endi^m dated April 17 7Q Q7 Supplemental Am^n^t,. jbe S^^^Z 

AMENDME NTS TO THE CLAIMS 

Following is a listing of all claims in the present application, which listing supersedes aU 
previously presented claims: 
Listing of Claims: 

1 . (Currently Amended) A method of ejecting ink comprising: 

(a) filling a rear end of a nozzle with ink using a capillary force, the rear end of the nozzle 
being surrounded by a hydrophilic layer; 

(b) forming an electric field directed toward an outlet of the nozzle on a front end of the 
nozzle, the front end of the nozzle being surrounded by a hydrophobic layer; 

(c) modifying a magnitude and location of the electric field to modify a surface Property 
Of the hydrophobic layer to hydrophilic and v ary a surface tension oftiie ink to separate at least 
2fie ink igr>leJdF©plets having a predetermined volume from the ink within the front end of the 
nozzle and to move the at least one separated ink dropletd reekrts within the front end of the 
nozzle toward the outlet of the noz2le; and 

(d) ejecting the separated ink droplets through the outlet of the nozzle. 

2, (Previously Presented) The method as claimed in claim 1, wherein forming an 
electric field directed toward the outlet of the nozzle comprises: 

sequentially applying a voltage to a plurality of electrode pads, the plurality of electrode 
pads being connected in series and disposed on the front end of the nozzle at predetermined 
intervals in a lengthwise direction of the nozzle. 

3. (Original) The method as claimed in claim 2, wherein varying the surface tension 
of ink comprises: 
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lowering the surface tension of ink adjacent to one of the plurality of electrode pads to 
which the voltage is applied so that a contact angle of ink with respect to the hydrophobic layer 
is reduced. 



4. (Original) The method as claimed in claim 2, wherein forming the electric field 
and varying the surface tension of ink comprises: 

sequentially applying a voltage to a first electrode pad and a second electrode pad of the 
plurality of electrode pads to move ink within the front end of the nozzle to a position 
corresponding to a location of the second electrode pad; and 

cutting off the voltage applied to the first electrode pad to separate the ink droplets from 

ink. 

5. (Original) The method as claimed in claim 4, wherein after the separation of the 
ink droplets from ink, (c) further comprises: 

cutting off the voltage applied to the second electrode pad and sequentially applying a 
voltage to at least one electrode pad of the plurality of electrode pads disposed after the second 
electrode pad to move the separated ink droplets toward the outlet of the nozzle. 

6. (Original) The method as claimed in claim 2, wherein an area of each of the 
plurality of electrode pads is variable so that a volume of the ink droplets is adjustable. 
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7. (Original) The method as claimed in claim 2, wherein a moving speed of the 
separated ink droplets in the front end of the nozzle is adjusted by a time difference during the 
sequential application of the voltage to the plurality of electrode pads. 

8 . (Original) The method as claimed in claim 2, wherein (d) further comprises: 
cutting off the voltage applied to an electrode pad where the ink droplets are located, 

prior to ejecting the separated ink droplets. 

9. (Original) The method as claimed in claim 1, wherein in (d), the ejection of the 
separated ink droplets is performed by an electrostatic force. 

10. (Previously Presented) The method as claimed in claim 1, wherein in (d), the 
ejection of the separated ink droplets is performed by lowering a pressure of a fluid flow around 
the outlet of the nozzle. 



11-20. Cancelled 

2 1 . (Previously Presented) The method as claimed in claim 3, wherein varying the 
surface tension of ink further comprises disposing an insulating layer in the front end of the 
nozzle in a lengthwise direction between the electrode pads and the hydrophobic layer. 
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22. (Withdrawn) The method as claimed in claim 2, wherein forming the electric field 

further comprises disposing a non-continuous hydrophobic layer in the front end of the nozzle 

opposite the electrode pads. 



23. (Withdrawn) The method as claimed in claim 22, wherein disposing the non- 
continuous hydrophobic layer comprises applying a hydrophobic layer having a plurality of 
pores, holes or probes to the lengthwise direction along an external front end of the nozzle, such 
that the ink and an electrode disposed opposite the electrode pads, are electrically connected. 

24. (New) A method of ejecting ink, comprising: 

filling a rear end of a nozzle with ink using a capillary force, the rear end of the nozzle 
being surrounded by a hydrophilic layer; 

forming an electric field directed toward an outlet of the noszle on a front end of the 
nozzle smrounded by a hydrophobic layer, the electric field movi ng at least a portion of the ink 
within the front end of the nozzle; 

changing a surface property of at least one predetermined portion of the hydrophobic 
layer to hydrophilic and varying a surface tension of the ink to separate at least one ink droplet 
having a predetermined volume from the ink within the front end of the nozzle and moving the 
separated ink droplet within the nozzle toward the outlet of the nozzle; and 

ejecting the separated ink droplet through the outlet of the nozzle. 

25. (New) The method as claimed in claim 24, wherein forming the electric filed 
comprises sequentially applying a voltage to a plurality of electrode pads, the plurality of 

Page 5 of 13 



PAGE 6/15 * RCVD AT 4/17/2007 3:17:56 PM [Eastern Daylight Time] * SVR:USPTO-EFXRM/10 * DNIS:2738300 * CSID:7032070003 * DURATION (mm-ss):0346 



04/17/2007 15:19 7032070003 LEE & MORSE PC PAGE 07/15 

Serial No. 10/757,391 A 
Momenta) Amcnclnrmr d^d Aptf 17, 2Q Q7 SuooW^ Amend^ to 

electrode pads being connected in series and disposed on the front end of the nozzle at 
predetermined intervals in a lengthwise directi on of the nozzle. 



26. (New) The method as claimed in claw 25, wherein each of the electrode pads 
corresponds to a respective predetermined portion of the hydrophobic layer and each of the 
respective predetermined portions of the hydrophobic layer retains hydrophobic properties so 
long as a voltage is not applied to the respective electrode pad. 

27. (New) The method as claimed in claim 26, wherein changing a property of at 
least one of the predetermined portions comprises applying a voltage to the respective one of the 
electrode pads corresponding to the at least one predetermined portion. 

28. (New) A method of ejecting ink, comprising: 

filling a rear end of a nozzle with ink using a capillary force, the rear end of the nozzle 
being surrounded by a hydrophilic layer; 

changing a surface property of a first portion of a layer surrounding a front end of the 
nozzle from hydrophobic to hydrophilic, the first portion including at least a first sub^portion and 
a second sub-portion; 

changing the surface property of the first sub-portion of the first portion back to 
hydrophobic to separate an ink droplet having a predetermined volume from the ink, the 
predetermined volume corresponding to an area of the second sub-portion; 
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changing the surface property of a second sub-portion of the first portion back to 
hydrophobic to move the separated ink droplet to a second portion of the front end of the nozzle, 
the second portion being closer to an outlet of the nozzle than the first portion; and 
ejecting the separated ink droplet through the outlet of the nozzle. 

29. (New) The method as claimed in claim 28, wherein the second sub-portion is 
closer to the outlet than the first sub-portion. 

30. (New) The method as claimed in claim 1, wherein the separated ink droplet 
within the front end of the nozzle is spaced apart from the ink within the front end of the nozzle 
before being moved toward the outlet of the nozzle to be ejected. 
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